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* H0T1CES ' 




CLAIMS 

semiconductor device ,n lead in the electrode on the front face of an 

£S!T£X « - wiHng section and the aforementioned 

semiconductor device section. semic onductor device according to claim 1 

[CIaim2l - T ^X^S aTem3ucrrdevicebeingexposedtotheout S1 deofa 
charactenzed by the rear lace _oi a ■ h direct or closure resin, 

semiconductor device through n""""™ ^conductor device according to claim 1 
[Claim 3] The resin-seal ™^^"*2£Xhe field of an external electrode the field 

h^^^"^^^ W ^ ^ ° thCr ^ ' d0SUrC 
resin. 



[Translation done.] 
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• HOTJCES ' 

Lws ihe word which can not be translated. 
S ;; h e S ^n h g :, any words are not translated. 




rDSIiieTDelcH^o^^ 
Stria. Apphcation] This invention re.atcs to the surface mount type semiconductor dev., by 
which the resin seal was earned out. 

[00021 , , .wtrfeiiiv to ihe interior derivation lead 6 of direct by 

Description of the Prior Art *£^^^J^cW to the internal derivation lead 6 
Ihe connection electrode called bump 4 ■ * rt eonnee y ^ 2 Qf ^ ^ ma(Je 

by the bonding wire 3 as a ^" d " l ^ P . £ example, being 42%nickel/Fe alloy. )) as a 
with the metal (0.1 -0.3mm of ^ *' e ^* ^ sho wn to drawing 10 in the cross sect.on of 

Hiin^Tof the surface mount WJ^n^A^«S»ir.ie 12 is heated by hot blast or 
^^SJM * fi»tt -n adhesives 1, are used like ^n^i 

Ihe external derivation lead 7 and the ex emal electrode 8 am ^ ^ q{ ^ 

sealing agent 5 shown in drawing 10 A and B. Accord *g perspective diagram of 

process tolerance, and the outs.de after ^^i^lhe ^dirScrion of the inferior 
drawing 12 A As shown in the variation of ihe pos .nor of the neigm sernicon ductor 
surface g of tongue of the ^external electro e 8«o ^^^^^^^XM^n 
device, and the plan of diawmgJ2 B, »i is easy to P'°™ c and § su(tab , c 

lead 7 to a longitudinal direction an J^. « te ^^^^2b«r.ic mounting. Or the 
surface mount becomes impossible the ^ ^^^L occurrc d. 
technical problem of it becoming impossible : to ^'^""e Semiconductor device currently 
[0005] Then, in order to cancel this technical problem, like Ahc •^JJ'J 1 ? . h same fieW a5 
indicated by JP.3-3354.A shown in drawn, 13 . » ^externa electrod 8 ns 
the base of a sealing agent 5. and the conf.gurat.on which drew ,n parallel 
proposed. 

KU to be Solved by the Invention , 
^-^S^^ thin Ration as 

size of the semiconductor chip by which the size of a sealing agent ,s earned in the m enor c o 
now. and the thin shape semiconductor device 1 .0mm or less ha b en put m pr acl.ca " « 
thickness However, in such small and the thin shape ^' c "^ uc ^ r .^ *Vih£toe s will 
that a size, and about [ becoming large far from a sem.conducto chip size ) an d i hickn ss 
become thick occurred in a configuration which is indicated by JP.3-3354.A shON T> 
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^tc^d^oT-S/ a sem,co n a u cor device , 

•S % r So,,* *. P*U»] U, order .0 t«X^X^-" S - ilh 
IM^ S t f • n«ntion used « *« el " mcal ?" derivauon lead elcctnclly 

^"cMp. a boodin S «.«. or .he bumP 

l 00081 - , Therefore since roe rcsin-scl surface moon, ,y£ ^crio, of a 

semiconductor device can be made th.n. 
[XpleJHereafte^ 

Kvention is explained in full ' d ""^'*^^j^Lehip 1 in the die pad 2 of a 
shown in towingl . First, djaxvuigj. A la>s a ' h • m a , derivation lead 6 with 

Sne-^^ess of O^nvn — ^external electrode 8 by the bonding wire 
which a semiconductor ch.p 1 and a rear ^ of the upper part. SrawjngJ. B shows the 
3, and has structure which earned 0 ^ 1 ^^S^ a ZJ w m chip 1 and the internal 
example with which it is made to connect electncal.y a ^ ^ elecmcal 

Son lead 6 by the bump 4 s.m.lar fj^*^^ structure top sealing agent 5 from 
installation by the bump 4 can make st.l iHnjHer the thickness of ihe reS ,n of the 

the electrical installation meth od b y ^jjj** ^ becomes thin so that the board thickness 

'^^^^^^ - - 3 ^ ^ ° f 3 reSm S " 
Po] The creation method of the semiconduc^ 

using he cross section of d^avvmjU and dra^ngj j^g^nterna^derivation lead 6 connects 
the fst creation method. As shown in &^* m ^£™ on lead 6 with a die pad 2 by the 
electrically the semiconductor ch.p 1 and I the m tcrnajo , cadfranic in a cop lanar by the same 
bonding wire 3 after laying a «m»conduct 0 r chip 1 using ^ ^ Jt 1S 

method as usual. Next, the sealing agents 5 s « ch ^ an ^ s y ection of a scmi conductor device, and 
made the configuration which shaves '^^"^wering nature at the time of perform.ng 
is shown in d^vjnjU B. Then, in order to »P^* ™J ^fning plating 9 of solder etc. to the 
substrate mounting, it becomes like J^sJ ^ ^ Jussive portion of the outs.de 
portion which the external electrode 8 exposed .In ms ay ■ ^ ^ j$ ^ 

If the external derivation lead 7 of the sem.conduc tor d* .« *h.ch p wi „ be 

using metal mold etc., the ^» nd J£^ creation method. After laying a 

obtained. Below, the cross sect.on of d^jMnsl exp ains ine ' h d u become s the 

semiconductor chip 1 and connecting electrically like the 1 s t c rea ; on m ^ ^ a 

configuration shown in drawing^ A ^^^^^„6^cc of this example 
cavity (••••••••) only in the upper surface. Then the sen ^° n h ° v U Derformin „ culling 0 f the 

shown in dxawjng 3 B is obtained like the 1st creation method b ' P^J 1 ^ C called E deburring ■ • 
sheathing plating 9 and the external derivation lead 7 A inoug ; y barricade at the 

byhigh.pressure B water etc. is needed before V^^^S Z^o ^ sheathing plating 9 
time of a resin seal etc. may have adhered to the pon on *h .eh s going ^ ^ 

in the case of this creation method, the work of shaving off a sun cio 
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n.^Suon of the 2nd , shown J^^S^HOT? 

[001 1] Tf/.ISJ... ,ith the is. three operations th h.ckn^ ol P miaonKlers) 

^ ivided Ictor chip, and the external electrode 8 ^^^ e \ possible [ making thin 
semiC °? « such as copper foil. The structure of ^"^^° arcd P wilh lhe 1st example ]. 

of n'crornet^s exposed outside through 

hundreos u of a serniC onductor cmp eenerated from a 

metal par. there is also an advantage ^ The creation method of the 

^ onduTtor device, after substrate mount n S ^ fj^^ using the cross section of dravving 
S s Snduc!or device of this 2nd example s bnefi> exp -d ^ ^ c ^ 

f Mhough a leadframe is used in the 1: «J^£ ™ de which lhe hole opened partially as shown 
!uch as copper foil, on the films 1 0 su ^ « 1 ^ . , dcrivalio n lead 6. and the external 
„ U drawing 5 A by this example and a d e P ad 2 th n j . $ ^ jn lhc vilh .... fil I0 HI, 
" irin g 1 1 are formed. conducio » a sc ,co ^ ^ „ , and ^ hing 

the above-mentioned method, and _ connec w ^ cros$ sectiQn m drawinR S B 

mating 9 are given, it will become the structure : *n.c ^ of lhi$ 

&ore, if a film 10 is ^^^tc^'tl 10 is exfoliated on the outside of the 
example as shown in U i ■ good to make thin beforehand external wiring 1 1 

diss TJ^S^&fi 1 plan of ^ D so lhal a pon,on W1 an 

£01^ 

films 10. such as a poly.rn.de. under the die ^pad 12 x m y ^ on)y ^ part of lhe 

5Z are' not an example mentioned abos e and ^n^P ^ ^ ^ of he 
thickness of the external electrode E ih« a film 1U J ^ substrate m th case 

external electrode 8 used as a part for the cormecuo ^ after subslrale 

C of this example, there is an ^^^^^£^t^A with the rear face of a 
mounting. Moreover, since there is no *«™^™ y . & ^ .^.^ qt an 

semiconductor chip m the cent er of » J, uh generate d at the time of substrate 

advantage that there is nothing about -h ^JJ 1 1 J 2 exists h as explained by this example, 
mounting. In addition, although draw'ng^erc • d ep ^ of ^ 

on the occasion of operation it is ^^/"^X exp ained using the cross section of drapej . 
semiconductor device of the 3rd example ,s bneny exp * ^ ^ ^ films , Q> such a 

In the 3rd example, thin conductors, such as copper »«jjr^ ^ inlema , 

polyimide which the hole opened ^^^^Aitb^ the structure which shows 
derivation lead 6. and the external w.nng 1 1 « an w , js laid in lh e film 1 0 to which 

the cross section in it at d^jmgj B when ^^J^'J connccls with it electrically and a 
this conductor was attached ike the •^^^JSJiSS? f the film 10 of the semiconductor 
resin seal and sheathing plating 9 are g. ve "^^'1 become the structure of this example 
device circumference is exfoliated giving heating ; cm. it J»u £ , wiri j , of the 

as shown in drawing 7 C. In addition. ,t is good i tc make thin before ^ ^ ^ a fi , m 

outside of the external electrode 8 l.ke the 2nd example, so that it m > 

10 is exfoliated. section is shown in drawing 8 , it is 

[0013] Furthermore, as the 4th and 5th examp les " • c »» *^ abo* the structure which has 
created more easily than the example which has also ^X ^ture of Vhis example, although the 
arranged the external electrode 8 doubly. In th e ca e of "^^^ .e-mentioned example, 
size of a semiconductor device becomes somewhat large fr m «• » advantage of be.ng 

since the interval of external electrode 8 comrades ,s mad le * ide . 0 f substrate 

hard to generate the bridge (in.er-elcctrode shon-crcu.t) b> the solder 

mounting. , section of drawing 6 as the 6th 

[0014] Moreover, it sets in the 3rd '™££:™£ x £?f 'semiconductor chip 1 or resin 
example. Since the f.eld which m.nded .he rear-face secno comple.ed 
material other than sealing agent 5 by removing the film 10 in the 
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ft* f lht ^.ion, Since ,h. rear face of .he «* - ^ £2££E£& 
' EffK : e ™ Ulec ° f » ^«>" d » C,0r ££££ SS SS5 chip can be offeree, so .ha. 

clearly fr""*'^ offered also abou . .hickness. 



[Translation done.] 
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[■Ml] *»*■**»« U ^-^^ffiom 
B£rt*&2*dJU-F(::EBU *©B»aW±tfHE* 
«*»«*Bn»JfcUTft«BB»ll:aB*BB*» 
AcBB£*fr>T. 

B»*s»#BB**»-r*BC!)^«mBia:* 21 £ £tt 

at-r«BiB«jMiB*aiffl*«*BB. 

DMMl 2 ] ¥B«tX?aBBOTftft*»ttttJtB 

t ^* j: fc * w» tr*»*ii i E*a«ffi#ita®* 

8B¥»*BB. 

[B*B3] *»**^OBB«*SVi«»JtBKK 

[BBaBB&BH] 

[0 0 0 1] 

mb±©»«»m c©«wttBB«±anfcBB* 

■B*»*BBK:»r*t)0"P**. ^ 

[0 0 0 2] 

ft** BB*Bffl*»*BBBB10C 
^■O-WOWBH-C^r^oJw, MZ\i. 4 2* 
Nl/Fe^t, £B0. 1-0. 3mm) 
U - F 7 U-AO^ v F 2 * 7 1 

U HI 0 AlC^-f^OlC, #>tV >^9-f^3lCcfc 

0 u - f 6 K*»«fc»«rr**\ 

1 0Bfc«-rj:3fc, /t>y 4 1» tfn*ftmB££ 

^TB»rt«WfflU-F6tr«aWlC««T*. *L 
T, J:n6*x#*^BB*i!©»±«5-C»jhU& » 
»«»ffl"J-F7*J:^B««8ftBf««)»«fc 

[0 0 0 3] *LT* 01 1 AKBBHT*i\k5K:* 
Ml20/^->l:^-XM3^ ft«V>l*B 
1 1 B\Z7*-r&o\Z. S«l 2fc««M14fcB*LT 
S*. cnfc*B*»S*»#Bfie«M*trti:l,T« 
2£, 01 1 A(D£3K¥ffl^-Xh 
1 3**»Ufc»^Ktt- BB**W»»Bft2fc* 
DJO&L^ffittttT*. -JSr. 01 lBfciSfcBBJH 
1 4€«WLfc«^lCtt, *B«KBBUT*HWtft 40 

[0004] u^bftais, #i&i,fc&m&mm*m& 

mmt. 01 OA, BK*T»ik»5 0*Mie*^T. 

^ss^ffi u— f 7 * * wibbb s *mmx lth* 
tut. zomxnmortyy*&&&f&M»<D*y»fr*> 

CMjfc«fcO, HI 2AC&BBBfc*r*5K:. 

ff CO$*ihtt 5 0iKBlt#r*ftB«S 8 <DTffi<&fc£# 

fa<DtiLmoj*7y*&£xfEii 2b©¥Bhi:»-}M:3 

II, «^Frt^O*V»ifflU-F7*J:t»MlS«B80B 
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2 

*STi*fc < fc« fcv> 5«BjW6£ Lfc. 
[0 0 0 5]«T, C©BB*«H»T*fc»* 013 
£»LfcttB¥3 - 3 3 5 4*aWfcB**nTV>** 
&{t£B0«l:9lC. *1>fl&Bffi8 &&±ttS<0&MLFi— 

wr* *oBBtaeffK*ubfc»«*«aB*tiT^ 
*. 

[0 0 06] 

[BB*B*bJ:5tr*IHn ifi¥. 

kb*s*u B«ETi«*±»<o*€r3^rt«^»«sn 

fc, B»«l. 0mmKTOia*»*MtiWWfc* 
BIC*V>T, mi*O01 3l^-T1*W¥3-3 3 54^ 

Bjt"«-*BB*«*ft**&. L**t^ *8Mk SSftpJ 
BftBB»±»B*8ffl#«*BB*BB"r* CtZS 

[0 0 07] 

[BB€B«-r*fc«)0*B] fcK»'<fc«fc'5fcBB* 

b&?ziz#>Ks commit, tommmv-Fty^rt 
«c«Ban*rt«*uu-F«)BB*, ¥*#gB<&* 

Bt o«BMBB«»rftt)'6»««B t Ufc. 
[0 0 0 8] 

[(Ml Lfc««^TJ:oBBOBBBihBBBBB¥* 
ttSBIS. rt»»ffly-F£*^/tvF>OT«-¥Bfc* 

? < + * * w* / 1 > «t o «aw k »« $ n* b* 

tt «J - F ©BB**W*BB0>*M* t ©«&WStt«# 
ffcfr Lfc£>T. 

y tmm u*s $ *-e*s < -r * c 

[0 0 0 9] 

S¥*#8B*0Mi:tt>»II?a-r^. BIKCBIOB 

mmoKm®*:*?. *r, huh j?$o. i- 

0. 3mm©'J-K71/-AO^^yH2l:*»»f 
y^ltllU *B*^s/^l t«ffi^««B8a: 
a6rt«BjaU-F6fc*#>x-f >y«7-f1r3T«ft 

t^. B1BI1 HBfc¥»***7lfcrtB»»'J- 
F 6 a:*/N*>^4 T«»W^»K«:**TV^«fc« 
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3 

£ $ £ 3 e JC/Jn$ < T 3 S <h V> 5 u - F 

tOJ**<b»<ft*fc«>, »B»JhlM>*-f H <»*S> ft 
<^*^tf&£L-$>T< ft*. 

[ o o i o i » i <D&nm<D*m&mm<Dtt&ii3&z® 

2. H3 0»rteH*ffl^TfB*lc2ttWr^. *"f, fB 1 
rcfm#tt*B2 0KBBTKOT*. H2 AICtfT* 
tS*<hH*o;Si!rc^/Vy K2£l*i«*fflU- 

* * ^ i & v ^ i <trt«wai »j - h 

«. *LT, ^»^Sf8O8dfi«fffi«8^B'J0*0ia2 

tttttt££<-r*fcfcK. *ffi«*8 0«ttJLfc«#lC 
#Baft^O^S^«v + 9**T-ilCj:0H2CO < t'5 
left*. C^LTT^r^^W^IKO^ftSlliU-H? 
©»B0 A»ft«»fc*fflft ££E^TWB?"* 2 

BIMtihSff'SJltfciD. H3A5C^*r^*a:ft*. 
T**»«©¥»*BBjW»Sn*. 

m k> #* t » o f^*«*iST# * . 

[0 0 11] B4KS2<0*««(O»rBH«:^r. «ift 
WtCtt*10*Ji3W«t^^^*t>6ft^ 
5 1 y £*fiT * y-f /I y H 2 *5 J: tfftBBS 8 <OJ£* 
#B?§ft£<&#*K»U (»10-3 0um) tt*TW 

rtanrt^. *^«wo«jfi«*icD**B^iwit^* 
W#g»<DJ9*£SW a m t>* < T* c fc*»UB t ft 

B»**LTrt«fcBfflUT^*«Bfcft^T^*© 

t»*BB0fft£:&S&B 5 CQtfffiHfcffl V>TB*KR9! 
"T*. ttSBL&BlOSlBBWdU U-H7l/-A*« 

ffl-r*^ *^«wrttH5Aic^-r<t^ft«^««c^ 

cDB^fctf'MS Kft£©7>f \ 0£BIBft£a>B 
ti**£53*-hls?4''f/'C9F2. rtBBffl'J-F 
6*J:r»V«e«l 1£»iSU CG>«MM*nfc7-rJP 
A10K, BBo^tttWBK^B^y^lfcBBU 



3) #S!¥5- 1 2 9 4 7 3 

4 

B-rtB5Bic*o)BBB**r«afcft*. sec, 

JnBfcgfcBLfctf&^JI'Al 0 *•«■*■* £B 5 C 
K^T«fc5ft**«fcK0«a^ft*. ft*5* *JHM£ 

aBCB*©*»ft«»*Hi»fc«»fLTU*5J:5 

[0 0 12] B6C*3©*B«©BHB*«T. SB 3 
10 ©*««Ttt*W*^yyi*«Br*y-f/1yH2© 

tk^'ms Kfc£<07w;kki o**rr*. ^onic 

«*>•£. S«**^<0»tSffl»a:**^««a8(DJ6 
B®ft3£*tU *B««80J*;S©»«tt*V>fcJ:3 

**fc^0-C, S'a-hft*©** 
*«*4a*»ftV»tlOWjftt>»*. ft^ **BHTtt 

LT»4*rLfcM£H«6fc^. » 3 ©*•«©*» 
#£B©flsj5jOMS *B 7 ©»fBB*«t^T«*lcK«B1- 
*. SB30^Jfi«Ttt, 07 A J: 5 Umttmzft 
©B^fctf'M 3 Ffc£07-f ^Al 0 fc«Hf6ft£<D» 
^*^7a^-hbt^/V^H2, ABBtflU-K 

i o \z. mft<ojjtetwimz*mfr7y7i*nw 

LT«B«fc««*ff^* B«*Jh**rWB***9 
$M"rtB7Bir^cD»frM*^-r«!ifiica^. 
JO »fR4C&»Uft:^&*##KBH5aO7-<^A10& 

• oe*«rr*B, ffl»L*THJ: 

[0 0 13] tz$\z. m4^xfm5<D^mtLx. 
wsizttw&ZTK-r&siz* n«««8e2ajcEBu 

Msfi<0XlK«<t:0¥B«BBO 
***tt*b*#<ft**«. »««B8H±©IBB^J£ 

[0 0 14] *&, 5B6O*««i:UTI2 6<0»rffiHlC 

^ffliC*-67^^Al 0e^r^CtlC<tD, B9IC 
BBBlc*"TJ:5fc:. y^l©iB»**^tt 
»±»5KnoB«»»**bfcBW; n««*80T 

50 [0 0 15] 
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6 



[0B<0«m&R9J] 

[01] £<089!<DS 1 ©*K«©WaBH. 

[0 2] SB i i ©ftjaar** 

[0 3] »i©*ll«©*«WMIlBO*2a>ffaWrtt* 
[04] ^<Z)«W«)SB2 0SteK«a)*raH, 

[0 5] »2©*ll«fl!)*»**««)fP«***KWt- 
$0rQo0. 

[0 6] C0jraaiB3 0>*lMW>KBiH. 
[0 7] S3 ©HIS«|a>*W**Boff «3S**R9!t- 
$KBB. 

[0 8] COS!MO«4*J:t;»5©*lMflOWiBH 
[0 9] £0«W0*6O*««©KHB. 
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PURPOSE: To improve the contacting property between a lead frame and a resin and to 
enhance the sealability and the reliability by stepwisely forming the side of the lead 
frame, and increasing the contacting surface with the resin. 

CONSTITUTION: Projections 8, 15 are formed on tabs 4, 13 of a lead frame, tab 
hanging lead 5 and the sides of leads 6, 14. The projection 8 is formed by a suitable 
method. The lead frame 12 is, for example, composed of 42-alloy. A semiconductor 
chip 9 is formed, for example, of silicon single crystal substrate, many circuit elements 
are formed in the chip by the know technique, and one circuit function is formed. A 
resin sealer 11 is formed, for example, of epoxy resin, and molded by a known transfer 
molding method. 



